The present study investigated the effect of electrolysis on the biomineralization capacities of juveniles of the mollusk Pinctada margaritifera for the first time. Size-selected individuals from two groups, "Medium" and "Large", from a multi-parental family produced in a hatchery system were subjected to electrolysis under a low voltage current over a nine-week experimental period. The growth of the juveniles was individually monitored and assessed weekly by wet weight and shell height measurements. At the end of the experiment, mantle tissue was sampled for biomineralization-related gene expression analysis. Electrolysis significantly increased pearl oyster growth in terms of shell height and wet weight for Large juveniles from the 5th and the 2nd week, respectively, until the end of the experiment. However, differences were only significant for Medium individuals from the 7th week for shell height and from the 9th week for wet weight. Furthermore, transcriptional analysis of six known biomineralization genes coding for shell matrix proteins of calcitic prisms and/or nacreous shell structures revealed that five were significantly overexpressed in the mantle mineralizing tissue under electrolysis: three in common between the two size class groups and two that were expressed exclusively in one or the other group. Finally, we found no statistical difference of the shell thickness ratio between individuals undergoing electrolysis and control conditions. Taken together, our results indicate, for the first time in a calcifying marine organism, that electrolysis influences molecular mechanisms involved in biomineralization and may stimulate some parameters of pearl oyster growth rate.
). An additional 18-to 24-month period is required to produce a pearl 74 with a sufficiently thick layer of nacre (0.8 mm) for harvest. In French Polynesia, P. 75 margaritifera shell growth increments are highly variable, with higher growth rates in island 76 lagoons and the open ocean compared with the atoll lagoons where they are usually reared 77 (Pouvreau and Prasil, 2001 ). Improving pearl oyster growth and reducing the length of the The mineral accretion method, based on the electrolysis of seawater, involves a low-100 voltage direct electrical current through two submerged electrodes to induce deposition of 101 dissolved minerals on conductive substrates (Hilbertz, 1979 Bonferroni correction was performed to determine which means were significantly different.
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Pearson's correlation coefficient was used to measure the correlation between shell height and 212 wet weight for Medium and Large pearl oysters.
213
Shell thickness ratio was analyzed using the arcsine square root transformation. The 214 data followed the conditions for application of parametric tests and the effect of the treatment 215 (electrolysis or control) was tested using a one-way ANOVA.
216
The expression values of the six candidate genes did not meet the conditions for (Fig. 2a) . The difference was only significant by the seventh week of the experiment. For the 235 Large juveniles group, the growth rate increased from 0.5% (week 1) to 6.42% (week 8) 236 under electrolysis conditions and from 0.5 to 3.6% under control conditions (Fig. 2b) . The 237 difference was significant from weeks 5 to 8.
238
Wet weight gain of Medium juveniles increased from 1.9 to 11.3% and from 2.1 to 239 8.4% under electrolysis and control conditions, respectively (Fig. 3a) . The difference was 
Shell thickness ratio

245
Shell thickness ratio represents the thickness of aragonite deposited during the 246 experiment divided by the total thickness of the shell cross section (Fig. 4) and shell deposition rate. 321 Our results suggest that some biomineralization-related genes could be up-regulated 322 by electrolysis. Biomineralization is an energetically costly process, with the production of 323 skeletal organic matrix, which is considered to be more demanding metabolically than the 324 crystallization of calcium carbonate (Palmer, 1983) . The cost of calcification was calculated 325 as equivalent to 75% and 410% of the energy invested in somatic growth and reproduction, 326 respectively, for the gastropod Tegula funebralis (Palmer, 1992) . In our experiment, the We show that electrolysis may enhance some growth rate parameters in Pinctada 337 margaritifera. Our findings also indicate that some biomineralization-related genes are 338 overexpressed under electrolysis compared with control conditions. However, we found no 339 significant differences in shell thickness ratio between the treatments for either of the two 340 size-class groups studied. Individuals in our study were juveniles and might have invested 590   591   592  593  594  595  596  597  598  599  600  601  602  603  604  605  606  607  608  609  610  611  612  613  614  615  616  617  618  619  620  621  622  623  624 
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